A single stable Liebermann-Burchard reagent was prepared and studied for the rapid and accuratedeterminationof total cholesterol in serum. The preparation, stability, and developed spectral character of the proposedreagent were assessed.Reproducibility, recovery, and interference studies on pure standard and patient sera were performed using the Abell-Kendall method as reference. The influence of water, protein, bilirubin, hemoglobin, and other serum constituents was evaluated.
Materials and Methods
In the preparation of the Liebermann-Burchard reagent, the following reagents are necessary: 1. Into 19 X 105-mm cuvets labeled "U", "S", and "B", pipette 6.0 ml LB reagent.
2.
To the "U" and "5" cuvets add 0.1 ml of unknown serum and *Stendard reference material, No. 911 NBS. The color is read at regular timed intervals after incubating at 37#{176} for 18 mm.
0.1 ml of cholesterol standard,* respectively; mix with the aid of a vortex mixer.
Incubate
all the cuvets at 37#{176} for 18 mm.
4.
Remove the tubes, wipe dry, and read at 625 nm at regular timed intervals over the next 10 mm vs an LB reagent blank set to 100% T.
5.
Using the standard photometric formula:
calculate the concentration of the unknown. Table 2 shows the color inhibition of water on the LB reaction using pure cholesterol in glacial acetic acid (Fig 1) .
Quantitative Study of Effect of Water on Color Development

Bilirubin Interference in Cholesterol Assay
The interference of bilirubin in the assay of cholesterol was found to be quantitative.
Study was made at a 300 mg/tOO ml cholesterol concentration in a 6 g/100 ml human albumin solution.
Over the range of 2-20 mg/100 ml bilirubin, the error on the cholesterol assay was +6 mg cholesterol/mg/tOO ml bilirubin (Fig 2, Table 4 ).
Time Study of Color Development
This experiment was a time study of the change in absorbance for a cholesterol standard with and without water, and for a cholesterol standard to which "synthetic serum" (albumin + bilirubin) was added.
A Gilford-2000 spectrophotometer was used and shows that recording spectrophotometers yield data not readily attainable by other means. Fig 3 shows the change in absorbance with time for all three cuvets.
Each cuvet contained 0.1 ml cholesterol standard (200 mg/tOO ml) in 6 ml LB reagent.
After 3 mm of color development, 0.1 ml of water was added to the cuvet denoted by curve "W"; 0.1 ml of an artificial serum contailling 6 g/100 ml albumin and 2 mg/tOO ml bilirubin was added to the cuvet denoted by curve "S".
No further additions were made to the cuvet denoted by curve "C". Examination of the curves shows that optimum time for reading the color is at 15-20 mm after incubation.
Also seen is that the effect of water is counterbalanced by the color enhancement of bilirubin.
Hemoglobin Interference in Cholesterol Assay
Known amounts of hemoglobin (11gb) were added to pooled sera to yield 100-1000 mg (of hemoglobin)/100 ml. At the level of 200 mg/ 100 ml cholesterol a positive error of about 2-3 mg cholesterol/tOO mg hemoglobin/tOO ml serum was found (Table 3) .
Cholesterol Esters
Carr and Drekter (2) state that cholesterol esters falsely give high results by the Liebermann-Burchard reaction in chloroform. We have 
Effect of Protein Concentration on Color Development
Bovine albumin, from 3 to 15 g/tOO ml, was studied for its effect on the Liebermann-Burchard reaction. This was done by adding 0.1 ml cholesterol standard and 0.1 ml bovine albumin to the Liebermann- Fig 3. Time study of color development. All three cuvets contained 0.1 ml cholesterol standard (200 mg/100 ml) in 6 ml LB reagent. After 3 mm of color development (30#{176}), 0.1 ml of water was added to cuvet denoted by curve "W"; 0.1 ml artificial serum containing 6 g/100 ml albumin and 2 mg/100 ml bilirubin were added to cuvet denoted by curve "S". No further additions were made to cuvet "C".
Burchard reagent (6 ml). No significant difference in absorbance was noted for a protein concentration of 3-15 g/tOO ml.
Discussion
The Liebermann-Burchard reagent is not unstable and it need not be used within a few hours. When carefully prepared and stored at 4#{176} the reagent is stable for 6 months or longer. Cooling of the acetic No. Directf   1  175  181  2  244  242  3  276  258  4  237  226  5  209  210  6  203  213 23  223  212  24  223  217  25  243  221  26  229  232   27  248  247   28  192  196  29  222  226  30  198  196  31  139  144  32  231  231  33  132  137  34  170  178  35 195 200 * Mean, 212.2 mg/100 ml.
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t Mean, 210.3 mg/100 ml; bias, + 1.9 mg/100 ml.
Combined SD, ± 8.63. The t testisa test of the significance of the difference between two means. For N = 35, a value less than 2.03 shows no significant difference (10).
Serum biirubin was below 2.0 mg/100 ml. Table 3 show that the influence of hemoglobin becomes significant only at levels greater than 250 mg/100 ml. This much 11gb is clearly visible. Such specimens should not be used for cholesterol determination.
Comparisonof the Abell-Kendall Procedurewith the Direct Method
The Abeil-Kendall method was that described in Standard Methods (9). Absorbance readings at timed intervals are most stable at 30-35 mm after color development.
Reproducibility studies of ten replicate determinations over a 5-day period for three levels of cholesterol in serum pools are shown in Table 6 .
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